The effects of SU (3) 
cate that the valence quarks of the proton carry only about 30% of its spin and also establishes the asymmetry of the quark distribution functions [2] . Further, these measurements relate the spin dependent Gamow-Teller matrix elements to the weak vector and axial-vector form factors (f i=1,2,3 (Q 2 ) and g i=1,2,3 (Q 2 )) of the semi-leptonic baryon decays [3] . These form factors provide vital information on the interplay between the weak interactions (low-Q 2 ) and strong interactions (large-Q 2 )
and are an important set of parameters for investigating in detail the dynamics of the hadrons particularly at low energies.
The baryons are usually assigned to a SU(3)-flavor octet to deduce the spin densities and their relation with the weak matrix elements of the semi-leptonic decays [3] . The data to study the form factors was earlier analyzed under the assumptions of exact SU(3) symmetry [4] . However, the experiments performed in the late eighties were more precise and the assumption of SU (3) = −0.56 ± 0.37 [5] . These values were quite different from the results obtained assuming SU(3) symmetry. The importance of SU(3) symmetry breaking has been further strengthened from the Theoretically, the question of SU(3) symmetry breaking has been investigated by several authors using various phenomenological models. Calculations have been carried out for the weak form factors in the Cabibbo model [8] assuming exact SU (3) symmetry, chiral quark-soliton model (CQSM) [9, 10] , relativistic constituent quark model(RCQM) [11] , Yamanishi's model using mass splitting interactions (MSI) [12] , 1/N c expansion of QCD [13, 14] , chiral perturbation theory (ChPT) [15, 16] , lattice QCD [17] , covariant chiral quark approach (CCQ) [18] etc.. The predictions of these models are however not in agreement with each other in terms of the magnitude as well as the sign of these form factors. Therefore, it would be interesting to examine the spin structure and the weak form factors of the baryons at low energy, thereby giving vital clues to the nonperturbative effects of QCD.
It has been shown recently that the chiral constituent quark model (χCQM) [19] has been successful in explaining various general features of the quark flavor and spin distribution functions [20] and baryon magnetic moments [20] . Also, it has been shown that configuration mixing generated by spin-spin forces [21] , known to be compatible with the χCQM (henceforth to be referred as χCQM config ), improves the predictions of χCQM regarding the spin polarization functions [22] and is able to
give an excellent fit [23] to the baryon magnetic moments. The purpose of the present work is to carry out a detailed analysis of the weak vector and axial-vector form factors at low energies for the semi-leptonic decays of baryons within the framework of χCQM config . In particular, we would like to calculated the individual vector and axial-vector form factors (f i=1,2,3 (Q 2 and g i=1,2,3 (Q 2 )) as well as the ratios of these form factors for both the strangeness changing (∆S = 1) as well as strangeness conserving (∆S = 0) decays. Further, it would be interesting to understand in detail the role of SU (3) symmetry breaking in the weak axial-vector form factors.
The effective Lagrangian in the χCQM formalism describes the interaction between quarks and a nonet of Goldstone bosons (GBs) where the fluctuation process [20, 22] . The GB field is written as
The SU(3)×U(1) symmetry breaking is introduced by considering m s > m u,d as well as by considering the masses of GBs to be nondegenerate ( [20] . The parameter a(= |g 8 | 2 ) denotes the probability of chiral fluctuation
, whereas α 2 a, β 2 a and ζ 2 a respectively denote the probabilities
Further, to make the transition from χCQM to χCQM config , the nucleon wavefunction is modified because of the configuration mixing generated by the chromodynamic spin-spin forces [21, 22] and the modified spin polarization functions ∆q = q + − q − of different quark flavors can be taken from Ref. [22] . It would be important to mention here that the SU(3) symmetric calculations can easily be obtained by considering α, β = 1 and ζ = −1.
The matrix elements for the vector and axial-vector current in the case of weak hadronic current J µ h for the semi-leptonic hadronic decay process B i → B f + l +ν l are given as [24, 25] 
where Since we are interested to calculate the form factors at low Q 2 , in this context the generalized Sachs form factors at Q 2 ≈ 0 can be introduced following Ref. [24] and the vector as well as axial-vector functions can be expressed in terms of these generalized form factors. Similarly, the generalized Sachs form factors at Q 2 ≈ 0 at the quark level can be introduced following Ref. [24] . In the nonrelativistic limit, the current operators act additively on the three quarks in the baryons, therefore, the Sachs form factors for the quark currents can be used to obtain the corresponding Sachs form factors for the baryons. The vector and axial-vector form factors can respectively be expressed as We now discuss the input parameters used in the calculations. To begin with, we discuss the parameters involved in the calculation of quark spin polarization functions. The χCQM config involves five parameters, four of these a, aα 2 , aβ 2 , aζ 2 representing respectively the probabilities of fluctuations to pions, K, η, η ′ , following the hierarchy a > α > β > ζ, while the fifth representing the mixing angle. The mixing angle φ is fixed from the consideration of neutron charge radius [21] , whereas for the other parameters, we use the latest data [26] . In this context, it is found convenient to use ∆u, ∆ 3 , asymmetries of the quark distribution functions (ū −d andū/d) as inputs with their latest values given in Table I . Before carrying out the fit to the above mentioned parameters, we determine their ranges by qualitative arguments. To this end, the range of the symmetry breaking parameter a, α, β and ζ are found to be 0.09 calculations [27] .
In Table I 
. This is because of the small mass difference between the initial and final decay particles. Also, for all other decays, the second class currents are having a comparatively smaller contribution than the other first class currents as expected.
In Table II , we have presented the values of
at Q 2 = 0 and compared our results with other model calculations as well as the available experimental data. The ratio of g 1 and f 1 is the non-singlet combination of the quark spin polarizations given as
. We have also investigated in detail the implications of SU (3) symmetry breaking and presented the results, both with and without SU (3) symmetry breaking. We are able to give a fairly good account for most of the weak form factors (where the experimental data is available), in line with the success of χCQM config in describing the spin dependent polarization functions. Our results, in the case of
over the results of other calculations. It is also interesting to consider the ratio
, which comes out to be −2.34 in our calculation and is quite close to the experimental value −2.11 ± 0.15 [10] .
In case of weak magnetism form factor ratio
, experimental data is available only for two strangeness changing decays. The results have been presented in Table   III . In this case also, the predictions of different models differ significantly from each other. Our prediction for the Ξ 0 → Σ + decay matches well with the experiment. In the case of Σ − → n decay, it seems that our prediction for the 
